Nuclear energy comes from transforming mass to energy, according to Einstein's equation, E = mc 2 . In the case of nuclear fusion, it comes from Aston's discovery (1920) that 4 hydrogen nuclei are heavier than a helium nucleus.
Some preliminary facts
Matter is made up of atoms. Atoms have electrons with a central nucleus. The nucleus contains protons and neutrons.
Particle Charge Electron −1 Proton +1 Neutron 0 Atom 0
Radioactivity was discovered in 1986. It was soon determined that α, β and γ rays were emitted by the nucleus of atoms.
Beta rays were established to be electrons, and the interactions producing them were called weak
The key to the old puzzle In 1920 , Eddington used the results of Aston to argue that hydrogen could burn into helium in stars like the Sun, and in principle, that there was enough energy in the Sun for it to shine for 100 billion years.
By 1938, von Weizäcker and then Bethe completed the detailed calculation of the evolution of the Sun. In brief, the result can be expressed as p + p + p + p → 4 He Note: Baryon number conservation, charge conservation, lepton number conservation and Energy-momentum conservation.
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Neutrino oscillations
Neutrinos come in more than one flavour or type. Consider, for simplicity, two-flavours, ν e and ν µ .
If neutrinos are massive (different masses), and, further, show the quantum mechanical phenomenom called flavour mixing, then neutrinos can oscillate between flavours. ν e = cos θ ν 1 + sin θ ν 2 , ν µ = − sin θ ν 1 + cos θ ν 2 . ν 1 and ν 2 are quantum mechanical states with given energy (and momentum) (mass eigenstates). They evolve according to
Can then ask what is the probability that a ν e that is produced at t = 0 remains ν e at a given time t = t. If E 2 > E 1 , oscillation period of ν 2 greater than that of ν 1 .
Real ν e (t) = cos θ + sin θ
Hence as the neutrino travels to the Earth it oscillates between different flavours of neutrinos.
Caution: No matter effects: neutrinos get modified as they come out of the super-dense (150 gm/cc) core of the Sun.
The final denouement
An obvious test of the oscillation hypothesis is to look for the other flavours of neutrinos, from the Sun. Here NC stands for the neutral current process: 
A Schematic of Neutrino Properties
Neutrino masses are not well-known. Oscillation studies only determine the mass-squared differences: ∆m 2 ij = m 2 i − m 2 j and the mixing angles θ ij .
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In Summary
Neutrinos are the least understood particles in nature.
They have exotic properties: non-zero, distinct masses, and non-trivial mixing among the different flavours: this is because of compelling evidence for neutrino oscillation.
While the depletion effects of oscillation are well-studied, a complete oscillation (with one minimum and one maximum) has not yet been directly studied in any single experiment and has only been inferred.
The mass-squared differences as well as the masses are very small; the origin of small masses is a puzzle. Other detectors/physics like neutrinoless double beta decay?
The INO Collaboration
The ICAL detector In short . . .
The outlook looks good! This is a massive project:
Looking for active collaboration both within India and abroad
